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Description
FIELD
[0001] The embodiment discussed herein is directed

to a robot and a manufacturing method of the same.
BACKGROUND

[0002] Japanese Patent No. 5151513 discloses a ro-
bot that includes a robot body such as arms and a wrist
portion, and an end effector (e.g., a spot welding gun)
connected to the robot body, and performs a given work
with the end effector (A further example of a robot is dis-
closed in DE 101 41 407 A1).

[0003] In such a robot, connected to the end effector
is a cable for power supply, for example. The cable is
formed from a base end side (e.g., a base) of the robot
body up to the end effector continuously, and is arranged
along the robot body.

[0004] However, when the continuous cable is used
as in the foregoing, even in a situation of the cable being
partially damaged, for example, the whole cable is to be
replaced, and thus there is room to improve the main-
tainability.

[0005] One aspect of the embodiment, in view of the
above-described situation, aims to provide a robot that
can improve the maintainability of the cables connected
to the end effector and a manufacturing method of the
robot.

SUMMARY

[0006] The above problem is solved by the features of
independent claims 1 and 11. Preferred embodiments
are laid down in the dependent claims.

[0007] According to the present invention, the main-
tainability of the cables connected to the end effector can
be improved.

BRIEF DESCRIPTION OF DRAWINGS

[0008] A more complete appreciation of the invention
and many of the attendant advantages thereof will be
readily obtained as the same becomes better understood
by reference to the following detailed description when
considered in connection with the accompanying draw-
ings, wherein:

FIG. 1 is a general view schematically illustrating a
robot according to an embodiment;

FIG. 2Ais a schematic front view of a second module
illustrated in FIG. 1;

FIG. 2B is a schematic right-side view of the second
module illustrated in FIG. 2A;

FIG. 3 is aflowchart illustrating a manufacturing pro-
cedure of the robot illustrated in FIG. 1;

FIG. 4 is a diagram for explaining the ouftfitting of the
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robot illustrated in FIG. 1;
FIG. 5 is a schematic general view of a robot illus-
trating a modification of the robot in the embodiment.

DESCRIPTION OF EMBODIMENT

[0009] A robot according to an embodiment includes
a robot body, an end effector, a cable, and one or more
coupling portions. The end effector is connected to the
robot body. The cable is composed of a plurality of sub
cables, arranged along the robot body, and connected
to the end effector. Each of the coupling portion is pro-
vided between one sub cable and an adjacent sub cable
of the sub cables, and couples the one and adjacent sub
cables together.

[0010] Furthermore, a method of manufacturing the ro-
bot in the embodiment includes preparing a robot body
and an end effector, preparing a cable composed of a
plurality of sub cables, arranging the sub cables along
the robot body, providing a coupling portion that couples
the sub cables on the robot body, connecting the sub
cables via the coupling portion, and connecting the end
effector to the cable.

[0011] The following describes the robot and the meth-
od of manufacturing the robot in the embodiment. FIG.
1 is a general view schematically illustrating a robot 1
according to the embodiment. The robot 1, as illustrated
in FIG. 1, is an articulated robot that has a plurality of
links and a plurality of rotation axes (articulated axes) Ja
to Jf connecting the respective links.

[0012] In detail, the robot 1 includes a robot body 2,
and an end effector 3 connected to the robot body 2. The
robot body 2 of the robot 1 includes, as the links, a base
10, a revolving portion 11, a lower arm 12, an upper arm
13, and a wrist portion 14 that includes first to third wrist
portions 14a to 14c, and the foregoing are rotatably con-
nected to one another.

[0013] Specifically, the revolving portion 11 is connect-
ed to be rotatable about the rotor shaft Ja with respect
to the base 10, and the lower arm 12 is connected to be
rotatable about the rotor shaft Jb, which is perpendicular
to the rotor shaft Ja, with respect to the revolving portion
11. The upper arm 13 is connected to be rotatable about
the rotor shaft Jc, which is in parallel with the rotor shaft
Jb, with respect to the lower arm 12, and the first wrist
portion 14a is connected to be rotatable about the rotor
shaft Jd, which is perpendicular to the rotor shaft Jc, with
respect to the upper arm 13.

[0014] The second wrist portion 14b is connected to
be rotatable about the rotor shaft Je, which is perpendic-
ular to the rotor shaft Jd, with respect to the first wrist
poirtion 14a, and the third wrist portion 14c is connected
to be rotatable about the rotor shaft Jf, which is perpen-
dicular to the rotor shaft Je, with respect to the second
wrist portion 14b.

[0015] The above-described terms such as "perpen-
dicular" and "parallel" do not necessarily need to be pre-
cisely accurate in a mathematical sense, and thus prac-
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tical tolerance and errors are permitted. Furthermore, the
term "perpendicular” in the specification does not only
mean that two lines (rotor shafts, for example) intersect
at right angles on the same plane, but also means a sit-
uation in which the two lines are in the relation of being
skewed.

[0016] The robot 1 further includes actuators Ma to Mf
(not illustrate) that rotationally drive the revolving portion
11, the lower arm 12, the upper arm 13, the first to the
third wrist portions 14a to 14c in the foregoing. The re-
spective actuators Mato Mf are specifically servo motors,
for example.

[0017] While the actuators Ma to Mf are defined as
servo motors in the foregoing, they are notlimited to those
and may be other types of motors, for example, hydraulic
motors. In the following description, the actuator is de-
scribed as "motor".

[0018] The following describes the respective motors
Ma to Mf. The motor Ma is connected to the revolving
portion 11 and rotationally drives the revolving portion
11. The motor Mb is connected to the lower arm 12 and
rotationally drives the lower arm 12, while the motor Mc
is connected to the upper arm 13 and rotationally drives
the upper arm 13.

[0019] The motor Md is connected to the first wrist por-
tion 14a and rotationally drives the first wrist portion 14a,
while the motor Me is connected to the second wrist por-
tion 14b and rotationally drives the second wrist portion
14b. Likewise, the motor Mf is connected to the third wrist
portion 14c¢ and rotationally drives the third wrist portion
14c. The foregoing motors Ma to Mf receive signals rep-
resenting operating instructions from a control device not
depicted, and based on the signals, the operation thereof
is controlled.

[0020] The end effector 3 is connected to the wrist por-
tion 14 of the robot body 2, specifically, on the end side
of the third wrist portion 14c, for example. The end effec-
tor 3 is a spot welding gun, for example. In FIG. 1, to
simplify the illustration, the end effector 3 and later de-
scribed modules are schematically represented by
blocks.

[0021] The robot 1 thus configured performs a given
work, for example, welding on a work piece not depicted,
while appropriately changing the position and the angle
of the end effector 3 by the operation of the motors Ma
to Mf being controlled by the control device.

[0022] While a spot welding gun is exemplified to be
provided as the end effector 3 in the foregoing, this is
illustrative only and not intended to be limited, and the
end effector 3 may be a welding torch, for example. Fur-
thermore, while a welding work is cited as an example
of a given work that the robot 1 performs, it is not limited
to this. In other words, when the robot 1 performs other
work such as conveying work pieces, a hand that grasps
a work piece or an attracting portion that attracts and
holds a work piece may be provided as the end effector
3, for example.

[0023] As in the foregoing, the robot 1 is configured
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such that one end effector 3 out of a plurality of types
can be selectively attached depending on the specifica-
tion, specifically, depending on the details of work and
use. The robot 1 here is assumed to include a spot weld-
ing gun as the end effector 3 as described above.
[0024] Connected to such an end effector 3 is a cable
20 according to the type of the end effector 3. The cable
20, as illustrated in FIG. 1, is arranged along the robot
body 2. In detail, the cable 20 is arranged to extend from
the base 10, which is the base end side of the robot body
2,viatherevolving portion 11, the lower arm 12, the upper
arm 13, and the wrist portion 14, to the end effector 3.
[0025] While the cable 20 is exemplified to be arranged
to be exposed on the outside of the robot body 2 in FIG.
1, it is not limited to this. In other words, a part or the
whole of the cable 20 may be structured to run through
inside the robot body 2 so as not to be exposed.

[0026] Supposing that the cable is a single cable con-
tinuing from the base of the robot body to the end effector,
the maintainability of the cable may be lowered. In other
words, when the continuous cable is used as in the fore-
going, even in a situation in which the cable is partially
damaged, for example, the whole cable is to be replaced,
and thus the maintainability of the cable may be lowered.
[0027] Hence, the robot 1 in the present embodiment
is so structured that the maintainability of the cable 20,
which is connected to the end effector 3, can be im-
proved.

[0028] Furthermore, as in the foregoing, the cable 20
is selected and used according to the type of the end
effector 3. Moreover, various devices, for example,
valves and meter gauges are inserted in the midway of
the cable 20, and the various devices are installed on the
robot body 2. The type of the cable 20 and the installation
locations of the devices differ depending on the specifi-
cation of the robot 1.

[0029] Consequently, in conventional technologies,
when the specification of the robot is determined, the
cable and the devices are made after the determination
according to the specification and then the cable and
others made are arranged (outfitted) on the robot. How-
ever, when they are made as in the conventional tech-
nologies, it may take a relatively long time from the de-
termination of the specification to the completion of the
robot.

[0030] Hence, the robot 1 in the present embodiment
is so structured that the time taken from the determination
of the specification to the completion of the robot 1 can
be reduced as much as possible, and the manufactura-
bility of the robot 1 itself can be improved. The following
describes in detail the structure of the robot 1.

[0031] Asillustratedin FIG. 1, the robot 1 includes the
above-described cable 20, modules 31 to 34, and module
supporting portions 41 to 44.

[0032] Itis assumed that there are a plurality of types
of the cables 20, and the cables the number of which
corresponds to the number of types of the end effectors
3 attachable to the robot body 2 are prepared (see FIG.
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4 described later). When the specification of the robot 1,
for example, the type of the end effector 3 to be attached
is determined, the cable 20 corresponding to the deter-
mined type of the end effector 3 is selected out of the
cables 20 of different types and is arranged on the robot
body 2.

[0033] As for the cable 20 for example, it is assumed
that a conduit cable, which includes therein a power ca-
ble, an air hose, and a cooling water hose according to
the type of the end effector 3, is selected and arranged.
The power cable is a cable to supply the power to the
end effector 3, the air hose is a hose to supply air to drive
the end effector 3, and the cooling water hose is a hose
to supply cooling water used in the end effector 3.
[0034] In the present specification, the above-de-
scribed power cable, air hose, and others may be collec-
tively described as "cables and hoses". While the cable
20 is exemplified to include three types of cables and
hoses in the foregoing, this is illustrative only and not
intended to be limited, and the cable 20 may include two
or less types or may include four or more types, for ex-
ample. The types of cables and hoses are not limited to
the foregoing, and may be other cables and hoses, for
example, a signal cable for the end effector 3.

[0035] The cable 20 is formed in an elongate shape
and is divided into a plurality of cables so as to line along
the directions of axes. Specifically, the cable 20 is divided
at the locations at which the later-described modules 31
to 34 are disposed and at the portions at which the fre-
quency of driving is relatively high in the robot body 2.
[0036] More specifically, the cable 20 is divided into a
first sub cable 21 and a second sub cable 22 near the
base 10, and is divided into the second sub cable 22 and
a third sub cable 23 near the revolving portion 11. The
cable 20 is further divided into the third sub cable 23 and
a fourth sub cable 24 near the upper arm 13.

[0037] Moreover, the cable 20 is further divided in the
direction of axis near the wrist portion 14. In detail, the
cable 20 is divided into the fourth sub cable 24 and a fifth
sub cable 25 near the connecting portion of the upper
arm 13 and the first wrist portion 14a. The cable 20 is
further divided into the fifth sub cable 25 and a sixth sub
cable 26 near the connecting portion of the first wrist por-
tion 14a and the second wrist portion 14b.

[0038] Furthermore, the cable 20 is divided into the
sixth sub cable 26 and a seventh sub cable 27 near the
wrist portion 14, for example, near the second wrist por-
tion 14b.

[0039] As in the foregoing, the cable 20 is composed
of a plurality of sub cables 21 to 27.

[0040] While the cable 20 is exemplified to be divided
into seven sub cables ofthe firstto the seventh sub cables
21 to 27 in the foregoing, they are not limited to this and
may be divided into two to six sub cables or into eight or
more sub cables.

[0041] In the first sub cable 21, a power supplying de-
vice, an air supplying device, and a cooling water sup-
plying device not depicted are connected on one end,
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while a connector 21a is attached on the other end. In
the second sub cable 22, a connector 22a is attached on
one end, while a connector 22b is also attached on the
other end.

[0042] Likewise, in the third to the seventh sub cables
23 to 27, connectors 23a to 27a are attached on one
ends, while connectors 23b to 27b are attached on the
other ends, respectively. Then, the connector 27b of the
seventh sub cable 27 on the other end side is connected
to the end effector 3.

[0043] There are a plurality (e.g., four pieces) of mod-
ules 31 to 34, and the modules are provided (inserted)
between the divided cables 20 to couple the cables 20
in series.

[0044] The module here is a segment unit of the cable
20 that includes a mechanism (connector) to couple the
divided cables 20, and because the specifications of the
mechanisms for the connectors, cables, and the like ac-
tually used are different, there are a plurality of types of
modules.

[0045] Specifically, the module 31 is disposed on the
base 10, and is connected to the connector 21a of the
first sub cable 21 and to the connector 22a of the second
sub cable 22 to couple the first sub cable 21 and the
second sub cable 22 together, for example.

[0046] Furthermore, the module 32 is disposed on the
revolving portion 11, and is connected to the connector
22b of the second sub cable 22 and to the connector 23a
of the third sub cable 23 to couple the second sub cable
22 and the third sub cable 23 together.

[0047] The module 33 is disposed on the upper arm
13, and is connected to the connector 23b of the third
sub cable 23 and to the connector 24a of the fourth sub
cable 24 to couple the third sub cable 23 and the fourth
sub cable 24 together.

[0048] Moreover, the module 34 is disposed on the
wrist portion 14 (e.g., the second wrist portion 14b), and
is connected to the connector 26b of the sixth sub cable
26 and to the connector 27a of the seventh sub cable 27
to couple the sixth sub cable 26 and the seventh sub
cable 27 together.

[0049] As in the foregoing, the cable 20 is divided into
aplurality of cables and the divided cables 20 are coupled
via the modules 31 to 34, and thus the maintainability of
the cable 20 can be improved.

[0050] In other words, in the robot 1, supposing that
any one of the divided cables 20 is damaged, only the
damaged cable can be replaced, and thus the maintain-
ability of the cable 20 can be improved.

[0051] The structure of the respective modules 31 to
34 will be described later in detail. In the following de-
scription, the module 31 disposed on the base 10 is re-
ferred to as "first module 31", and the module 32 disposed
on the revolving portion 11 is referred to as "second mod-
ule 32". Furthermore, the module 33 disposed on the
upper arm 13 is referred to as "third module 33", and the
module 34 disposed on the wrist portion 14 is referred to
as "fourth module 34".
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[0052] Directly connecting the connector 24b and the
connector 25a together couples the fourth sub cable 24
and the fifth sub cable 25 in series. Likewise, directly
connecting the connector 25b and the connector 26a to-
gether couples the fifth sub cable 25 and the sixth sub
cable 26 in series.

[0053] That is, the above-described modules 31 to 34
and the connectors 21a to 27a and 22b to 27b serve as
coupling portions that couple the respective sub cables
21to 27.

[0054] As in the foregoing, the cable 20 is divided into
the fourth to the sixth sub cables 24 to 26 at the portions
at which the frequency of driving is relatively high in the
robot body 2, specifically, the wrist portion 14. The fourth
to the sixth sub cables 24 to 26 are coupled via the con-
nectors 24b and 25a and the connectors 25b and 26a.
This can further improve the maintainability of the cable
20.

[0055] In other words, the frequencies of driving the
first wrist portion 14a and the second wrist portion 14b
of the wrist portion 14 are likely to be higher than that of
the base 10, the lower arm 12, and others, and thus the
cable 20 disposed near the wrist portion 14 is more likely
to be damaged for that extent.

[0056] Hence, in the robot 1 in the present embodi-
ment, being structured as in the foregoing enables, sup-
posing that the cable near the wrist portion 14 is dam-
aged, only the damaged cable to be replaced easily. In
addition, the lengths of the replacing cables can be short-
ened, and as a result, the maintainability of the cable 20
can be further improved.

[0057] Provided at a plurality of places (e.g., four plac-
es) on the robot body 2 are module supporting portions
41 to 44, and they support the first to the fourth modules
31to 34, respectively. These module supporting portions
41 to 44 are examples of a supporting portion.

[0058] Inthe following description, the module support-
ing portion 41 corresponding to the first module 31 is
referred to as "first module-supporting portion 41", and
the module supporting portion 42 corresponding to the
second module 32 is referred to as "second module-sup-
porting portion 42". Likewise, the module supporting por-
tion 43 corresponding to the third module 33 is referred
to as "third module-supporting portion 43", and the mod-
ule supporting portion 44 corresponding to the fourth
module 34 is referred to as "fourth module-supporting
portion 44",

[0059] AsillustratedinFIG. 1, the first module-support-
ing portion 41 is provided on the base 10, and supports
the first module 31. The second module-supporting por-
tion 42 is provided on the revolving portion 11, and sup-
ports the second module 32. Furthermore, the third mod-
ule-supporting portion 43 is provided on the upper arm
13, and supports the third module 33. The fourth module-
supporting portion 44 is provided on the wrist portion 14,
for example, the second wrist portion 14b, and supports
the fourth module 34.

[0060] The first to the fourth module-supporting por-
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tions 41 to 44 only need to be in a shape by which the
first to the fourth modules 31 to 34 can be supported, and
may be in any shape such as a planar shape and a re-
cessed shape. While it is exemplified that the first mod-
ule-supporting portion 41 is provided on the side surface
of the base 10 and the second to the fourth module-sup-
porting portions 42 to 44 are provided on the upper sur-
faces of the revolving portion 11, the upper arm 13, and
the second wrist portion 14b, respectively, in FIG. 1, they
are illustrative only and not intended to be limited.
[0061] In other words, the first to the fourth module-
supporting portions 41 to 44 only need to be at the posi-
tions at which the respective modules 31 to 34 can be
supported. For example, the first module-supporting por-
tion 41 may be provided on the upper surface of the base
10, and the second and the third module-supporting por-
tions 42 and 43 may be provided on the side surfaces of
the revolving portion 11 and the upper arm 13, respec-
tively, to support the first to the third modules 31 to 33 at
therespective locations. Furthermore, the fourth module-
supporting portion 44 may be provided on the wrist por-
tion 14 other than the second wrist portion 14b, for ex-
ample, the first wrist portion 14a or the third wrist portion
14c, to support the fourth module 34 at that location.
[0062] Next, with reference to FIGS. 2A and 2B, de-
scribed in detail are the structures of the first to the fourth
modules 31 to 34, and the method of supporting the first
to the fourth modules 31 to 34 by the first to the fourth
module-supporting portions 41 to 44. In the following de-
scription, explained is an example with the second mod-
ule 32 and the second module-supporting portion 42.
[0063] FIG. 2A s a front view schematically illustrating
the second module 32, and FIG. 2B is a schematic right-
side view of the second module 32 illustrated in FIG. 2A.
In the following description, the second module 32 may
be described as "module 32" and the second module-
supporting portion 42 may be described as "module sup-
porting portion 42".

[0064] Itis assumed that there are a plurality of types
of the modules 32, and the modules the number of which
corresponds to the number of types of the cables 20 that
can be coupled are prepared (see FIG. 4 described later).
When the specification of the robot 1, for example, the
type of the coupling cable 20 is determined, the module
32 corresponding to the determined type of the cable 20
is selected out of the modules 32 of different types and
is attached on the module supporting portion 42.
[0065] The explanation is continued assuming that the
cable 20 here, asillustrated in FIG. 2A, has a power cable
20a, an air hose 20b, and a cooling water hose 20c.
[0066] Itis further assumed that the module 32 provid-
ed with a plurality (e.g., three pieces) of devices 51 to 53
and a housing portion 54 is selected according to the
specification of the robot 1. In the following description,
the device 51 is referred to as "first device 51", the device
52 is referred to as "second device 52", and the device
53 is referred to as "third device 53". In FIG. 2A, to simplify
the illustration, the first to the third devices 51 to 53 are
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schematically represented as blocks.

[0067] Thefirstdevice51isadevicetowhichthe power
cable 20a is connected, and is a relay box for power
supply, for example. The second device 52 is a device
to which the air hose 20b is connected, and is a device
for air, for example, a valve. The third device 53 is a
device to which the cooling water hose 20c is connected,
and is a device for cooling water, for example, a flow
meter.

[0068] The housing portion 54 is in a rectangular par-
allelepiped shape, and is formed to have a space 54a
inside, for example. In the space 54a of the housing por-
tion 54, the first to the third devices 51 to 53 in the fore-
going are fixed in a housed state.

[0069] While the above-described third device 53 is
specifically defined as a flow meter, it is illustrative only,
and depending on the specification of the robot 1, it may
be a valve for cooling water. Furthermore, as indicated
by imaginary lines in FIG. 2A, when the device for cooling
water is not necessary in the portion of the module 32
according to the specification of the robot 1, it may be a
coupling hose 55 that directly couples the cooling water
hoses 20c. Likewise, the specific devices cited above for
the first and the second devices 51 and 52 are illustrative
only, and are to be changed according to the specification
of the robot 1.

[0070] As inthe foregoing, to manufacture the robot 1,
a plurality of types of the cables 20 as well as a plurality
of types of the modules 32 are prepared first. The cable
20 corresponding to the type of the end effector 3 is se-
lected out of the cables 20 of different types and is ar-
ranged, and the module 32 corresponding to the type of
the cable 20 is selected out of the modules 32 of different
types and is attached. Consequently, the time taken from
the determination of the specification of the robot 1 to the
completion of the robot 1 can be reduced as much as
possible, and the manufacturability of the robot 1 itself
can be improved.

[0071] In other words, by preparing pluralities of types
of the cables 20 and the modules 32 in advance before
the specification is determined, the time taken to com-
plete the robot 1 can be reduced compared to a situation
in which the cables and devices are made after the spec-
ification is determined and the cables and others made
are then arranged on the robot 1, for example. Thus,
reducing the manufacturing time of the robot 1 can im-
prove the manufacturability of the robot 1 itself.

[0072] While the second module 32 is explained as an
example in the foregoing, the same applies to the first,
the third, and the fourth modules 31, 33, and 34. In other
words, a plurality of types of the first, the third, and the
fourth modules 31, 33, and 34 are prepared, and the re-
spective modules according to the specification of the
robot 1, forexample, the type of the cable 20, are selected
and attached. This can yield the same effects such as
the reduction in the manufacturing time of the robot 1 and
the improvement in the manufacturability of the robot 1
itself.

10

15

20

25

30

35

40

45

50

55

[0073] Furthermore, because the first module 31 is in-
serted on the base end side of the cable 20, the devices
to be mounted on the first module 31 are preferable to
be a filter for air and a connecting adaptor for a cooling
water hose, for example. However, they are not limited
to these.

[0074] The second and the third modules 32 and 33
are positioned at heights in the robot body 2 that are easy
for an operator to perform operation or to see. For this
reason, the devices to be mounted on the second and
the third modules 32 and 33 are preferable to be a valve
and a meter gauge that are operated or visibly checked
by a worker, for example. However, they are not limited
to these.

[0075] Moreover, because the second and the third
modules 32 and 33 have larger surrounding spaces, the
devices to be mounted thereon are preferable to be a
relatively large device, for example, an information lamp
that turns on when the power is applied to the power
cable. However, they are not limited to this.

[0076] The fourth module 34 is inserted immediately
before the end effector 3 in the cable 20. For this reason,
the device to be mounted on the fourth module 34 is
preferable to be, for example, a converter that converts
the cables and hoses of the cable 20 into the connectors
or the like in shapes suitable for connection to the end
effector 3. However, it is not limited to this.

[0077] Continuing the explanation of the module 32,
the module 32 thus structured is, as illustrated in FIGS.
2A and 2B, connected to and supported by the module
supporting portion 42 via an attaching member 60.
[0078] The attaching member 60 includes a base por-
tion 61 and a sidewall portion 62. The base portion 61
contacts the module supporting portion 42, and is formed
in a flat plate shape. The sidewall portion 62 is formed
to extend from the end portion of the base portion 61 in
the direction perpendicular to the base portion 61. Con-
sequently, the attaching member 60 is formed in a sub-
stantially L-shape in a side view, for example. The shape
of the attaching member 60 is not limited to the foregoing,
and may be in another shape such as a substantially U-
shape and an inverted T-shape in a side view.

[0079] Appropriate positions of the base portion 61
have insertion holes 61a through which respective bolts
71 can be inserted. In the module supporting portion 42,
further formed at the positions corresponding to the in-
sertion holes 61a are female screw portions 42a into
which the bolts 71 can be fitted.

[0080] As illustrated in FIG. 2B, appropriate positions
of the housing portion 54 of the module 32 have insertion
holes 54b through which respective bolts 72 can be in-
serted. In the sidewall portion 62, further formed at the
positions corresponding to the insertion holes 54b are
female screw portions 62a into which the bolts 72 can be
fitted.

[0081] Consequently, inserting and tightening the bolts
71 through the insertion holes 61a and the female screw
portions 42a fix the attaching member 60 onto the module
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supporting portion 42. Furthermore, inserting and tight-
ening the bolts 72 through the insertion holes 54b and
the female screw portions 62a fix the module 32 to the
attaching member 60.

[0082] Asinthe foregoing, the module 32 is connected
to and supported by the module supporting portion 42
via the attaching member 60. The respective numbers
and positions of the bolts 71 and 72, the insertion holes
61a and 54b, and the female screw portions 42a and 62a
are not limited to those illustrated in the drawings.
[0083] The devices to be mounted on the module 32
vary depending on the type of the cable 20, and thus the
size of the housing portion 54 in the module 32 may also
vary depending on the type of the cable 20.

[0084] Intherobot 1, however, even when the size and
others of the housing portion 54 are varied, without
changing the positions of the female screw portions 62a
of the attaching member 60, the positions of the insertion
holes 54b of the housing portion 54 are changed so as
to align with the female screw portions 62a. This enables
the module 32 after the change to be attached to the
attaching member 60 even when the type of the module
32 is changed.

[0085] As in the foregoing, by providing a structure in
which the various modules 32 can be attached to the
attaching member 60 without changing the positions of
the female screw portions 62a thereof, the attaching
member 60 can be standardized, and thus the number
of components to be prepared before manufacturing the
robot 1 can be reduced.

[0086] While the module 32 is exemplified to include
the housing portion 54 in the foregoing, such a structure
is illustrative only, and by removing the housing portion
54, the first to the third devices 51 to 53 may be fixed
directly onto the attaching member 60. Furthermore, by
removing the attaching member 60, the first to the third
devices 51 to 53 may be fixed directly onto the module
supporting portion 42.

[0087] Moreover, the module 32 is notnecessary to be
fixed onto the module supporting portion 42, and the mod-
ule 32 may be placed on and supported by the module
supporting portion 42, for example. The foregoing de-
scription in which the housing portion 54 and the attach-
ing member 60 may be removed and the module 32 may
be placed on the module supporting portion 42 also ap-
plies to the first, the third, and the fourth modules 31, 33,
and 34.

[0088] Next, the specific process of manufacturing the
above-described robot 1 by oulffitting the cable 20 and
the first to the fourth modules 31 to 34 will be described
with reference to FIGS. 3 and 4. FIG. 3 is a flowchart
illustrating the manufacturing procedure of the robot 1.
FIG. 4 is a diagram for explaining the oultfitting of the
robot 1. It is assumed that the robot body 2 and the end
effector 3 have been prepared in advance.

[0089] Asillustrated in FIG. 4, before the specification
of the robot 1 is determined, a plurality of types of the
cables 20, that is, the cables 20 composed of a plurality
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of sub cables 21 to 27 are first prepared (arranged) in
advance based on the types of the end effectors 3 that
may be mounted on the robot 1. Furthermore, based on
the types of the prepared cables 20, a plurality of types
of the first to the fourth modules 31 to 34 each are also
prepared (Step S1).

[0090] In FIG. 4, although a plurality of types of the
cables 20 and those of the first to the fourth modules 31
to 34 are illustrated in the same shapes to simplify the
illustration, the cables and hoses included therein or the
devices mounted thereon are different from one another.
Furthermore, in FIG. 4, although the cable 20 is illustrated
as a single cable to simplify the illustration, the cable 20
is assumed to be divided into the first to the seventh sub
cables 21 to 27 as in the foregoing.

[0091] Next, when the specification of the robot 1 is
determined, the cable 20 is selected from the cables 20
of different types in accordance with the type of the end
effector 3 (Step S2). In FIG. 4, it is assumed that the
topmost cable 20 in the drawing was selected.

[0092] Then, out of the first to the fourth modules 31
to 34 each having different types, the first to the fourth
modules 31 to 34 are selected according to the type of
the cable 20 to couple (Step S3). In FIG. 4, it is assumed
that the topmost ones of the first to the fourth modules
31 to 34 in the drawing were selected.

[0093] Next, asillustrated by arrowsinFIG. 4, the cable
20 selected at Step S2 is arranged on the robot 1 (Step
S4). Specifically, the sub cables 21 to 27 are arranged
along the robot body 2. Subsequently, the first to the
fourth modules 31 to 34 selected at Step S3 are provided
on the robot body 2 while being inserted between the
divided cables 20, and then the cables 20 (the sub cables
21 to 27) are coupled together (Step S5). Furthermore,
at Step S5, the first to the fourth modules 31 to 34 are
supported by the respective first to the fourth module-
supporting portions 41 to 44 (Step S5).

[0094] At Step S5, the connection of the fourth sub
cable 24 and the fifth sub cable 25, and the connection
of the fifth sub cable 25 and the sixth sub cable 26 are
also made. Subsequently, connecting the end effector 3
to the cable 20 completes the robot 1.

[0095] Asinthe foregoing, inthe presentembodiment,
the robot 1 includes the robot body 2 and the end effector
3. The end effector 3 is connected to the robot body 2.
The cable 20 that is connected to the end effector 3 and
divided into a plurality of cables in the directions of axes
is arranged along the robot body 2. The first to the fourth
module-supporting portions 41 to 44 supporting the first
to the fourth modules 31 to 34, which are inserted be-
tween the divided cables 20 and couple the cables 20
together, are further provided on the robot body 2.
[0096] This canimprove the maintainability of the cable
20 that is connected to the end effector 3.

[0097] Furthermore, disposing the first module 31 on
the base 10, the second module 32 on the revolving por-
tion 11, the third module 33 on the upper arm 13, and
the fourth module 34 on the wrist portion 14 enables the
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robot 1 to employ various specifications.

[0098] In other words, structuring the robot 1 in the
foregoing manner allows the types and positions of the
devices mounted on the first to the fourth modules 31 to
34 to be prepared in many patterns, and thus, even when
the specification varies extensively, the robot 1 can be
appropriately customized and manufactured.

[0099] FIG. 5 is a schematic general view of the robot
1 illustrating a modification of the robot 1 in the embod-
iment. In the example illustrated in FIG. 5, the second
module 32 and the third module 33 are removed.
[0100] Directly connecting the connector 22b of the
second sub cable 22 and the connector 23a of the third
sub cable 23 couples the second sub cable 22 and the
third sub cable 23 together. Furthermore, directly con-
necting the connector 23b of the third sub cable 23 and
the connector 24a of the fourth sub cable 24 couples the
third sub cable 23 and the fourth sub cable 24 together.
[0101] As in the foregoing, depending on the specifi-
cation of the robot 1, the robot 1 may be structured not
to include the second module 32 and the third module
33. While the second module 32 and the third module 33
are not included in the foregoing, it is not limited to this
and any one of or two or more of the first to the fourth
modules 31 to 34 may be removed, for example.
[0102] While the robot 1 has been exemplified with a
six-axis robot in the foregoing embodiment, it is not lim-
ited to such a configuration, and a robot other than a six-
axis robot, for example, a seven-axis robot and an eight-
axis robot can be used.

[0103] The following discloses further aspects con-
cerning the above-described embodiment.

(1) Arobotincluding a robot body and an end effector
connected to the robot body, in which a cable that is
connected to the end effector and divided into a plu-
rality of cables is arranged along the robot body, and
a module supporting portion that supports a module
which is provided between the divided cables and
couples the cables together is provided on the robot
body.

(2) The robot described in the above-described par-
agraph (1) in which a plurality of types of modules
are available, and the module is selected from the
modules of different types in accordance with atleast
the type of the cable to couple.

(3) The robot described in the above-described par-
agraph (1) or (2) in which a plurality of types of cables
are available, and the cable is selected from the ca-
bles of different types in accordance with at least the
type of the end effector.

(4) The robot described in any one of the above-
described paragraphs (1) to (3) in which the robot
body includes a base, the cable is divided near the
base, and the module is disposed on the base.

(5) The robot described in any one of the above-
described paragraphs (1) to (4) in which the robot
body includes a base and a revolving portion rotat-
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ably connected to the base, the cable is divided near
the revolving portion, and the module is disposed on
the revolving portion.

(6) The robot described in any one of the above-
described paragraphs (1) to (5) in which the robot
body includes a lower arm and an upper arm rotat-
ably connected to the lower arm, the cable is divided
near the upper arm, and the module is disposed on
the upper arm.

(7) The robot described in any one of the above-
described paragraphs (1) to (6) in which the robot
body includes a wrist portion to which an end effector
is connected, the cable is divided near the wrist por-
tion, and the module is disposed on the wrist portion.
(8) The robot described in any one of the above-
described paragraphs (1) to (7) in which the robot
body includes a wrist portion to which an end effector
is connected, the cable is further divided near the
wrist portion, and the cables divided near the wrist
portion are coupled in series via a connector.

(9) A method of manufacturing a robot including ca-
ble-arranging to arrange a cable that is connected
toan end effector and divided into a plurality of cables
along a robot body, and module-supporting by a
module supporting portion provided on the robot
body to support a module that is provided between
the divided cables and couples the cables together.
(10) The method of manufacturing a robot described
in the above-described paragraph (9) further includ-
ing module-selecting to select the module out of a
plurality of types of modules available at least in ac-
cordance with the type of the cable to couple.

(11) The method of manufacturing a robot described
in the above-described paragraph (9) or (10) further
including cable-selecting to select the cable out of a
plurality of types of cables available according to at
least the type of the end effector.

Claims
1. Arobot (1) comprising:

a robot body (2);

an end effector (3) connected to the robot body
(2);

a cable (20) composed of a plurality of sub ca-
bles (21 to 27), the cable (20) being arranged
along the robot body (2) and connected to the
end effector (3); and

one or more coupling portions (31 to 34, 21a to
27a, 22b to 27b) each of which is provided be-
tween one sub cable and an adjacent sub cable
of the sub cables (21 to 27) to couple the one
and adjacent sub cables (21 to 27) together,
wherein

the robot body (2) includes a base (10), a revolving
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portion (11), a lower arm (12), an upper arm (13), a
first wrist portion (14a), a second wrist portion (14b),
and a third wrist portion (14c) to which the end ef-
fector (3) is connected,

the coupling portions (31 to 34, 21a to 27a, 22b to
27b) include connectors (21ato 27a, 22b to 27b) that
are connector-type coupling portions,

the connectors (21a to 27a, 22b to 27b) are capable
of being directly connected to one another and ca-
pable of being connected to a module (31 to 34) that
is a modular coupling portion, and

the module (31 to 34) includes a device (51 to 53)
corresponding to at least the type of the cable (20)
to be coupled with the module, and

the device (51 to 53) is at least one of a relay box
for power supply, a valve, and a flow meter.

Therobot (1) according to claim 1, further comprising
one or more supporting portions (41 to 44) each of
which is provided on the robot body (2) to support
the corresponding coupling portion (31 to 34).

The robot (1) according to claim 1 or 2, wherein the
coupling portions (31 to 34, 21a to 27a, 22b to 27b)
include a module (31 to 34) that is a modular coupling
portion.

The robot (1) according to claim 3, wherein the mod-
ule (31 to 34) is selected from a plurality of types of
modules (31 to 34) atleast in accordance with a type
of the cable (20) to be coupled with the module.

The robot (1) according to any one of claims 1 to 4,
wherein

the cable (20) include a plurality of types of sub ca-
bles (21 to 27), and

the types of the sub cables (21 to 27) are selected
at least in accordance with at least a type of the end
effector (3).

The robot (1) according to any one of claims 1 to 5,
wherein

the coupling portion (31) is disposed on the base
(10).

The robot (1) according to any one of claims 1 to 6,
wherein

the revolving portion (11) is rotatably connected to
the base (10), and

the coupling portion (32) is disposed on the revolving
portion (11).

The robot (1) according to any one of claims 1 to 7,
wherein

the upperarm (13) is rotatably connected to the lower
arm (12), and

the coupling portion (33) is disposed on the upper
arm (13).
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9.

10.

1.

12.

The robot (1) according to any one of claims 1 to 8,
wherein

the coupling portion (34) is disposed on the first wrist
portion (14a), the second wrist portion (14b), or the
third wrist portion (14c).

The robot (1) according to any one of claims 1 to 9,
wherein

the connector (21a to 27a, 22b to 27b) couples the
sub cables (21 to 27) in series at the first wrist portion
(14a), the second wrist portion (14b), or the third wrist
portion (14c).

A method of manufacturing a robot (1), comprising:

preparing a robot body (2) and an end effector
(3)

preparing a cable (20) composed of a plurality
of sub cables (21 to 27);

arranging the sub cables (21 to 27) along the
robot body (2);

providing one or more coupling portions (31 to
34, 21a to 27a, 22b to 27b) on the robot body
(2), each of which couples one sub cable and
an adjacent sub cable of the sub cables (21 to
27) together;

connecting the sub cables (21 to 27) via the cor-
responding coupling portion (31 to 34, 21a to
27a, 22b to 27b); and

connecting the end effector (3) to the cable (20),
wherein

the robot body (2) includes a base (10), a revolving
portion (11), a lower arm (12), an upper arm (13), a
first wrist portion (14a), a second wrist portion (14b),
and a third wrist portion (14c) to which the end ef-
fector (3) is connected,

the coupling portions (31 to 34, 21a to 27a, 22b to
27b) include connectors (21ato 27a, 22b to 27b) that
are connector-type coupling portions,

the connectors (21a to 27a, 22b to 27b) are capable
of being directly connected to one another and ca-
pable of being connected to a module (31 to 34) that
is a modular coupling portion, and

the module (31 to 34) includes a device (51 to 53)
corresponding to at least the type of the cable (20)
to be coupled with the module, and

the device (51 to 53) is at least one of a relay box
for power supply, a valve, and a flow meter.

The method of manufacturing the robot (1) according
to claim 11, wherein

the providing includes selecting a module (31 to 34),
which is a modular coupling portion, from a plurality
of types of modules (31 to 34) in accordance with at
least a type of the cable (20) to be coupled with the
module.
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13. The method of manufacturing the robot (1) according

to claim 11 or 12, further comprising selecting the
sub cables (21 to 27) from a plurality of types of the
sub cables (21 to 27) at least in accordance with a
type of the end effector (3).

Patentanspriiche

Roboter (1), umfassend:

einen Roboterkdrper (2);

einen mit dem Roboterkdrper (2) verbundenen
Endeffektor (3);

ein Kabel (20), das aus mehreren Unterkabeln
(21 bis 27) besteht, wobei das Kabel (20) ent-
lang des Roboterkérpers (2) angeordnet und mit
dem Endeffektor (3) verbunden ist; und

einen oder mehrere Kopplungsabschnitte (31
bis 34, 21a bis 27a, 22b bis 27b), von denen
jederzwischen einem Unterkabel und einem be-
nachbarten Unterkabel der Unterkabel (21 bis
27) vorgesehen ist, um das eine und benach-
barte Unterkabel (21 bis 27) miteinander zu kop-
peln, wobei

der Roboterkdrper (2) eine Basis (10), einen Drehab-
schnitt (11), einen unteren Arm (12), einen oberen
Arm (13), einen ersten Gelenkabschnitt (14a), einen
zweiten Gelenkabschnitt (14b) und einen dritten Ge-
lenkabschnitt (14c) umfasst, mit dem der Endeffek-
tor (3) verbunden ist,

die Kopplungsabschnitte (31 bis 34, 21abis 27a, 22b
bis 27b) Verbindungsstlicke (21a bis 27a, 22b bis
27b) umfassen, welche Kopplungsabschnitte vom
Verbindungsstlick-Typ sind,

die Verbindungsstlicke (21a bis 27a, 22b bis 27b)
direkt miteinander verbunden werden kénnen und
mit einem Modul (31 bis 34) verbunden werden kdn-
nen, das ein modularer Kopplungsabschnitt ist, und
das Modul (31 bis 34) eine Vorrichtung (51 bis 53)
enthalt, die mindestens dem Typ des Kabels (20)
entspricht, das mit dem Modul gekoppelt werden
soll, und

die Vorrichtung (51 bis 53) mindestens eine Relais-
box zur Stromversorgung, ein Ventil oder ein Durch-
flussmesser ist.

Der Roboter (1) gemafl Anspruch 1, weiter umfas-
send einen oder mehrere Stltzabschnitte (41 bis
44), von denen jeder an dem Roboterkdrper (2) be-
reitgestelltist, um den dazugehérigen Kopplungsab-
schnitt (31 bis 34) zu stltzen.

Der Roboter (1) gemaR Anspruch 1 oder 2, wobei
die Kopplungsabschnitte (31 bis 34, 21abis 27a, 22b
bis 27b) ein Modul (31 bis 34) umfassen, welches
ein modularer Kopplungsabschnitt ist.
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10

4.

10.

1.

Der Roboter (1) gemafl Anspruch 3, wobei das Mo-
dul (31 bis 34) aus einer Vielzahl von Typen von
Modulen (31 bis 34) mindestens in Ubereinstim-
mung mit einem Typ des Kabels (20), das mit dem
Modul gekoppelt werden soll, ausgewahlt ist.

Der Roboter (1) gemaR einem der Anspriiche 1 bis
4, wobei

das Kabel (20) eine Vielzahl von Typen von Unter-
kabeln (21 bis 27) umfasst, und

die Typen der Unterkabel (21 bis 27) mindestens in
Ubereinstimmung mit mindestens einem Typ des
Endeffektors (3) ausgewahlt werden.

Der Roboter (1) gemaR einem der Anspriiche 1 bis
5, wobei

der Kopplungsabschnitt (31) an der Basis (10) an-
geordnet ist.

Der Roboter (1) gemaR einem der Anspriiche 1 bis
6, wobei

der Drehabschnitt (11) drehbar mit der Basis (10)
verbunden ist, und

der Kopplungsabschnitt (33) an dem Drehabschnitt
(11) angeordnet ist.

Der Roboter (1) gemaR einem der Anspriiche 1 bis
7, wobei

der obere Arm (13) drehbar mit dem unteren Arm
(12) verbunden ist, und

der Koppelungsabschnitt (33) an dem oberen Arm
(13) angeordnet ist.

Der Roboter (1) gemaR einem der Anspriiche 1 bis
8, wobei

der Kopplungsabschnitt (34) an dem ersten Gelen-
kabschnitt (14a), dem zweiten Gelenkabschnitt
(14b) oder dem dritten Gelenkabschnitt (14c) ange-
ordnet ist.

Der Roboter (1) gemaR einem der Anspriiche 1 bis
9, wobei

das Verbindungsstiick (21a bis 27a, 22b bis 27b) die
Unterkabel (21 bis 27) in Reihe an dem ersten Ge-
lenkabschnitt (14a), dem zweiten Gelenkabschnitt
(14b) oder dem dritten Gelenkabschnitt (14c) kop-
pelt.

Verfahren zur Herstellung eines Roboters (1), um-
fassend:

Bereitstellen eines Roboterkdrpers (2) und ei-
nes Endeffektors (3);

Bereitstellen eines Kabels (20), das aus einer
Vielzahl von Unterkabeln (21 bis 27) besteht;
Anordnender Unterkabel (21 bis 27) entlang des
Roboterkérpers (2);

Bereitstellen eines oder mehrerer Kopplungs-
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abschnitte (31 bis 34, 21a bis 27a, 22b bis 27b)
an dem Roboterkdrper (2), von denen jeder ein
Unterkabel und ein benachbartes Unterkabel
der Unterkabel (21 bis 27) miteinander koppelt;
Verbinden der Unterkabel (41 bis 97) tber den
dazugehorigen Kopplungsabschnitt (31 bis 34,
21a bis 27a, 22b bis 27b); und

Verbinden des Endeffektors (3) mit dem Kabel
(20), wobei der Roboterkérper (2) eine Basis
(10), einen Drehabschnitt (11), einen unteren
Arm (12), einen oberen Arm (13), einen ersten
Gelenkabschnitt (14a), einen zweiten Gelen-
kabschnitt (14b) und einen dritten Gelenkab-
schnitt (14c) umfasst, mit dem der Endeffektor
(3) verbunden ist,

die Kopplungsabschnitte (31 bis 34, 21abis 27a,
22b bis 27b) Verbindungsstlicke (21a bis 27a,
22b bis 27b) umfassen, die Kopplungsabschnit-
te vom Verbindungsstlick-Typ sind,

die Verbindungsstiicke (21a bis 27a, 22b bis
27b) direkt miteinander verbunden werden kén-
nen und mit einem Modul (31 bis 34) verbunden
werden kénnen, das ein modularer Kopplungs-
abschnitt ist, und

das Modul (31 bis 34) eine Vorrichtung (51 bis
53) enthalt, die mindestens dem Typ des Kabels
(20) entspricht, das mit dem Modul gekoppelt
werden soll, und

die Vorrichtung (51 bis 53) mindestens eine Re-
laisbox zur Stromversorgung, ein Ventil oder ein
Durchflussmesser ist.

12. Das Verfahren zur Herstellung des Roboters (1) ge-

maf Anspruch 11, wobei

das Bereitstellen ein Auswahlen eines Moduls
(31 bis 34), welches ein modularer Kopplungs-
abschnitt ist, aus einer Vielzahl von Typen von
Modulen (31 bis 34) umfasst, in Ubereinstim-
mung mit mindestens einem Typ des Kabels
(20), das mit dem Modul gekoppelt werden soll.

13. Das Verfahren zur Herstellung des Roboters (1) ge-

maf Anspruch 11 oder 12, weiter umfassend:

Auswahlen der Unterkabel (21 bis 27) aus einer
Vielzahl von Typen von Unterkabeln (21 bis 27)
mindestens in Ubereinstimmung mit einem Typ
des Endeffektors (3).

Revendications

1.

Robot (1) comportant :

un corps de robot (2) ;
un effecteur terminal (3) connecté au corps de
robot (2) ;
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1"

un cable (20) composé d’une pluralité de sous-
cables (21 a 27), le cable (20) étant agence le
long du corps de robot (2) et connecté a I'effec-
teur terminal (3) ; et

une ou plusieurs piéces d’accouplement (31 a
34, 21a a 27a, 22b a 27b) disposées chacune
entre un sous-cable et un sous-cable adjacent
parmi les sous-cables (21 a 27) de maniere a
accoupler les sous-cables adjacents (21 a 27),
ou

le corps de robot (2) comprend une base (10), une
piéce rotative (11), un bras inférieur (12), un bras
supérieur (13), une premiére piece de poignet (14a),
une seconde piéce de poignet (14b) et une troisieme
piece de poignet (14c) a laquelle est raccordé I'ef-
fecteur terminal (3),

les piéces d’accouplement (31 a 34, 21a a 27a, 22b
a 27b) comprennent des connecteurs (21a a 273, et
22b a 27b) qui sont des piéces d’accouplement de
type connecteur,

les connecteurs (21a a 27a, et 22b a 27b) peuvent
étre directement connectés les uns aux autres et
peuvent étre connectés a un module (31 a 34) qui
est une piece d’accouplement modulaire, et

le module (31 a 34) comprend un dispositif (51 a 53)
correspondant au moins au type de cable (20) de-
vant étre couplé avec le module, et

le dispositif (51 a 53) est une boite de relais pour
I'alimentation électrique et/ou une soupape et/ou un
débitmeétre.

Robot (1) selon la revendication 1, comportant en
outre une ou plusieurs piéces de support (41 a 44)
disposées chacune sur le corps de robot (2) pour
supporter la piéce d’accouplement (31 a 34) corres-
pondante.

Robot (1) selon larevendication 1 ou 2, ou les piéces
d’accouplement (31a34,21aa27a,22ba 27b) com-
prennent un module (31 a 34) qui est une piece d’ac-
couplement modulaire.

Robot (1) selon la revendication 3, ou le module (31
a 34) est sélectionné parmi une pluralité de types de
modules (31 a 34), au moins conformément au type
de cable (20) a coupler avec le module.

Robot (1) selon'une quelconque des revendications
134,00

le cable (20) comprend une pluralité de types de
sous-cables (21 a 27), et

les types de sous-cables (21 a 27) sont sélectionnés
au moins conformément au moins au type d’effec-
teur terminal (3).

Robot (1) selon'une quelconque des revendications
1a5,00



10.

1.

21 EP 2 829 369 B1

la piece d’accouplement (31) est disposée sur la ba-
se (10).

Robot (1) selon'une quelconque des revendications
146,00

la piece rotative (11) est connectée en rotation a la
base (10), et

la piece d’accouplement (32) est disposée sur la pie-
ce rotative (11).

Robot (1) selon'une quelconque des revendications
147,00

le bras supérieur (13) est connecté en rotation au
bras inférieur (12), et

la piece d’accouplement (33) estdisposée sur le bras
supérieur (13).

Robot (1) selon'une quelconque des revendications
148,00

la piece d’accouplement (34) estdisposée sur la pre-
miére piéce de poignet (14a), la seconde piece de
poignet (14b) ou la troisieme piéce de poignet (14c).

Robot (1) selon'une quelconque des revendications
1a9, ou le connecteur (21a a 27a, 22b a 27b) ac-
couple les sous-cables (21 a 27) en série au niveau
de la premiére piece de poignet (14a), de la seconde
piece de poignet (14b) ou de la troisieme piece de
poignet (14c).

Procédé de fabrication d’'un robot (1) comportant les
étapes consistant a :

préparer un corps de robot (2) et un effecteur
terminal (3) ;

préparer un cable (20) composé d’une pluralité
de sous-cables (21 a 27) ;

agencer les sous-cébles (21 a 27) le long du
corps de robot (2) ;

mettre a disposition une ou plusieurs piéces
d’accouplement (31 234, 21aa 27a, 22b a 27b)
sur le corps de robot (2), chacune accouplant
un sous-cable et un sous-cable adjacent parmi
les sous-cables (21 a 27) ;

connecter les sous-cables (21 a 27) par l'inter-
médiaire des pieces d’accouplement (31 a 34,
21a a 27a, 22b a 27b) correspondantes ; et
connecter I'effecteur terminal (3) au céble (20),
ou

le corps de robot (2) comprend une base (10),
une piece rotative (11), un bras inférieur (12),
un bras supérieur (13), une premiere piece de
poignet (14a), une seconde piece de poignet
(14b) et une troisieme piece de poignet (14c) a
laquelle est raccordé I'effecteur terminal (3),
les piéces d’accouplement (31 a 34, 21a a 273,
22b a 27b) comprennent des connecteurs (21a
a 27a, et 22b a 27b) qui sont des pieces d’ac-
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22

couplement de type connecteur,

les connecteurs (21a a 27a, et 22b a 27b) peu-
vent étre directement connectés les uns aux
autres et peuvent étre connectés a un module
(31 a 34) qui est une piece d’accouplement mo-
dulaire, et

le module (31 a 34) comprend un dispositif (51
a 53) correspondant au moins au type de cable
(20) devant étre couplé avec le module, et

le dispositif (51 a 53) est une boite de relais pour
I'alimentation électrique et/ou une soupape
et/ou un débitmetre.

Procédé de fabrication du robot (1) selon la reven-
dication 11, ou la mise a disposition comprend la
sélection d’'un module (31 a 34) qui est une piéce
d’accouplement modulaire, parmi une pluralité de ty-
pes de modules (31 a 34) conformément au moins
au type de cable (20) a coupler avec le module.

Procédé de fabrication du robot (1) selon 'une des
revendications 11 ou 12, comportant en outre la sé-
lection des sous-cables (21 a 27) parmi une pluralité
de types de sous-cébles (21 a 27) au moins confor-
mément au type d’effecteur terminal (3).



EP 2 829 369 B1

1
34 27b
o4p 252  14a  26a ogp/,, 27a
24 13 25 26 ) 27
33 Jd
\  24a /
23b\_.‘3__- ) I Ve N [ PSR R |
T
20— /.'
/ Je /
\
43 14
14b 14¢c Jf 3
23 Jc
[2
12
32
22b\ 23a Jb
22 42
!
f 11
31
21 !

13



EP 2 829 369 B1

FIG.2A

72 54a 54 5152 32 62
S 2

\ \ )Y v
™ 17 +—23a
20~ 22 23° 7[ y ;20
\ \‘ / \ 7 (} é/
20b—] /'&_ ___________ _K 20b
20c— T N T —20c
g e I — @|| fe—60

L —71

23a—7
_)

20—

\,
52

w

non

[N TR

e}
5%,

“s--t---54b

'3

e

1
t
1

™62

------ 72
il . |- 62a

“eoof---54b

MY 7Y T) 11

14



EP 2 829 369 B1

FIG.3
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